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Abstract of JP 2002292274 (A) 

PROBLEM TO BE SOLVED: To suppress clogging 
of a main flow passage (reaction passage) and to 
improve the reaction rate in a flow type fine reaction 
passage, a reaction apparatus and a reaction 
method. SOLUTION: In the flow type fine reaction 
passage 31 provided with a main flow passage RA 
having a fine flow passage cross-sectional surface 
area and an introducing flow passages RB joined to 
the main flow passage RA and for joining/reacting a 
1st reaction fluid FA passing through the main flow 
passage RA with a 2nd reaction fluid FB passing 
through the introducing flow passage FB, a 
discharge port 33a of the tip of an inserted part 33b 
formed in the main flow passage RA by extending 
the introducing flow passage RB and a wall surface 
32a forming the main flow passage RA are 
separated from each other. 
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3 3tcJ: a^rRtBMFBffli^#AS&^'?-Oii±mP*^"RJ6B 
WU. F ft iO«fEix::^rftitc>nt LT S^t^ fiSt^i. j; o ^cffl 
ItiaaLr, ^ti5MJ«RRt::J3V^TlSf4M*Fft, Fb^^ 



lets t Tiii:jSK-rti(f J; V \ 
[0040] s 7t , r 3 2 , 3 3a, -etojjmiiiT 

B/&«^— CS)-g.i^-S{i^< s iCJ^icfGtT^'fb^-tir-C t 
hnS^fig^JE, ^ha^tSlE, «»ig-ftSJii5, «»M 

7j<3S# JDS ^' ^^;1^#JDSJK , bFn;J^V — ^-g>-. 
;^KJE. 's5r-te^'-;PRJiB. TlVY-)VW,m^ Wi t 

[0041] j^xri^y^mmt Lxit. mm^t. mm 

;P4^--;Hb^!^, mtfimf(:>tlh. #S^«0#JaSJ6 
[0042] MTuKjeta, -^A, A***-fL!fej 
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t AN n y y -i> -ft-^mc^Km^mf ^ ti 

[ 0 0 4 3 ] t /c, KJS»MS.t^RJ6Em**?g#:OJ»#. 

y^^r. ^mmm. mmmm. -f^-^y^y^-zF 

m. :^}U:i-^yMi}mf'^ti. MMtLxa. xjva-^y 

m^. ')ymmmf^h.h. mm-mmh\.x\i. n. 

[0044] MiEvmtiSVHciit i9-^^B^*|5l±T-i> 
^'AWm±h\i. [s] 1 1 1 < {iJ:t^e^)tt«05fiv >WfS?§ 

[0045] *^t3iM^l^5:/J^R^G^J^lfi#, ^jct^aawKJS 

ISlf*:T-*3fx(f . tFiJ;t{S\ ^WKTCfU. 
4Mry^-^AiS, 4Mh°«J AiS, Mn^J^V^t, 
T)Vii ')^mM. f\'ayy\tTiVii')±m^WM., ^KK 

[0046] ^mm-mmmh Lx<7^WMwm--'^ 
m) \,zi.'o'^t£hfx,h my. m\mim2. (a) ~ 

(c) ^#BitTISBJ-rSD . oSO. :Ki^T2AtCj; 
ifW^^^>cn^WJis^^^^ 1 cort«3 3 tiiil^^ixs , 

[ 0 0 4 7 ] iris, ii:'MT-#tL(S\ |iSf4M#;Ffl , Fb It 



^jE|g3 tjl?S-f-^COt^feyNM T3 2 , 3 3 l^t. 

jtE^i 3 i*ito#RjtB«rij?& 3 1 x\t . nms^t^h. mm 
Fb*^ ^'^«3 2l*I^SBi^^K^BK«Ffl^^ta:m-ri.» 

3'h«3 2 rtfi, mmmx^ d . 112 ( c > tc^-r j; a 

i:^cO. bm-^HS*i\ l^liH3 2a*>^,ii|?it-CffM 
[0048] ;<:0fci>6. MJtE?I#:Fft , V^OyU.'^'^Wm 

2 a (ctiM t T t i d i ^ . 3 2 

[0049] t/::, l^«33cr)ffAgP33b{i:, ^(n^ 

3 3d&^rL. fio. ffAgP3 3b{i. i'hW3 2|^ (± 

cr>X\ tttUP3 3 a (*fAfP3 3 b ) /ij^^^OKJEfijFe 
{±. KiEaMFAi:|5l:^[tItF^SB3 2 atjf^LTW 
tcSn^Of. -^HS**|*l^M3 2 af^t>mmth±M 

[ 0 0 5 0 ] ^fc. ^sswfflii* ( ^^xitmmm 

Fnt^iD, S)iB?SJS (RJiB^3F«gO?SJK) ^3>'M:? 

-g. i t <S:ji5^5W&^t::^f ^ i. S t v ^ 3 f ij 

i,zii. mi^m^sizxKimmiR^if^^tti^x^. 
mmm^zm&^K'r^?hmi^)m'^i:mmL^j:\Mmxm 

^ <^mm Sr :5 C i: J&^'^tlT* liilT . H 4 — Hi 
[00 5 1 ] ±MtOll5fiff^»,T-{i. 132 ( b ) t^f j; 

3 3b (r>%^mwv^n^m 32a tc^tf t^sri. =t 3 1 

LTV^-&*>\ mums (a) t5^-rJ;at:. j'h«3 2 
0Sf'9ftffg|5:*»^>l«a4^c7)rtW3 3S:#aL, nx%3 
3 b ^iTS^ffllJiOI^MH 3 2a \.z^<^{zt£h J; 3 (Ttf 

[0052] t.fz. iL^T^mmBrnxxt. 112 ( b ) t 

^•rJ:ot, J'h'WS 2tJfil§tl.l.F^«3 3<50ifASP3 
^<D%mmz. 5'[-«l^ffia3 2at:T^T^:^r§ 
T^TgPfi3 3dlr^L-ri.^'l.;6^\ 05 (b) , (c)t 
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MJEB?S#:Ffl, FBC0-^H^|^SH3 2a;?)^^>^Pi$'tJ:S 

[0 0 54] ^to. m5 (h) Tli. I*l*ff3 3 0ttajH 
3 3 a^i. RJES«FftO?^Lii:^r&](C^^TtCffM§n. 
Els ( c ) f D±mH3 3 a7;)\ KiESWFflCT^Mti 

tmmXU. 1212 ( a ) ~ ( c ) t^t-J; 0 tc, ±?TJ?& 

^mj^imm-^9mmm3 2 a&tx=s.»:Asrj&ioii±ai 

c^#A?IS&^^?I$-ii:T t J; < . M;t(fia6 ( a ) . 
(b) t^-rJ;^t. J'h«3 2t>PfL. F^«3 3A, 3 
3B>{)i|SIW±lclBI§fL;^^^a^ (iiTJi-SW) ^ 

X'i±mF,) i^^ltzim {^^X'i±^M.WF,) fjK 
S^>tfi!lc7)iI#:tF^^§ix€. (iC-CmmFs) J; 3 

t:5r^» i^«3 3 BcovtmmzidLxmii^xi^m^ms. 

v\ zix^<7)m.t^F,, Fsm^m^tii-ifiH^FitLxifi 

^>o. t-^-^atmnmrni^zM-t^^mconmim^ 

izmmx^ h . 

[ 0 0 5 5 ] ^^t^^T-^ismfii^F 2<7)m^m.ii. 
t*it3 3 BcoatmnmmizM^^^mconm^nmx' 

fio, jI#:Fi, FgORjE^PlWL^v^j; otiaS 
§:fl-i>o H6 (a) . (b) rtl=3 3A, 

3 3 Bt05tS«&5'h«F^®ffl3 2 atW^rWgP©^: 

[00 56] m,^^±. mi ( a ) — ( c ) t^-r i -5 

5'h'»3 2F*=ItC. Mn.t?K'ffl*lSH3 2 atcWt^r 
hXdt,Z\^W33C, 3 3Dt:^K.xmXtXi,B:^'> 

(^mxifMR^, R^i^^m.m3 2a^z^mz^J:hX^ 
izmm.Lxi.0:i^) t. 07 (d) t^f-i^t. 

3 2|*ltC. Mnt>i'h«l*lSH3 2 atTtTt:r^'& J; a t 
P«3«3 3C-3 3F^M^TJfAtTt>mv^ (#SA»£ 
ff&Rc-RF &l*IffiH3 2 atc^tf t-^-S <£ -5 tMiSLT 

[00 571116(a), (b) Jli;f|a7 (a) — 
( d ) tc^-TJ: o tc. ^^R.I^zmWccomAm^i'^ 
?ISH±-i>ii^(:{i, iti.^>c7)SAvtff^RA*^^>. ^ix^- 



tmv^. #ijx{fiii7 (a) \>z^-^mm.mA--K)mnx' 

ti. ^N°-^r3 3C. 3 3D*^^>|n|taa^^}I#; (^it- 

{±?II*:Fb ) mm^fl. -If. 07 ( b ) , ( c ) t 

^■tmMMmA^Km^i.mxu , ^ ^M t 3 4 c , 3 4 d 

JiM^i.afflcoMftFB, Fc35^'#^*^^^x.SJ;at=^:^T 

V-i^. ^V^fi, 117 (d) t^-f-^IilSm^hKJiBjIff&O 
Xol^Z. ^Uy°34C , 3 4K-fy-^(:>^tl^'tim,i^F^^ 
i^L. ^nMT3 3D, 3 3F7:)^^>mm}rt#:FcSr 

[0058] 47t:, ^^AiI£^OtJ±aiP 3 4 C - a — 3 
4F-a{±, 117 ( a ) , (b), { d ) iZ^-t X d I^Z 

'^i^-^mizMLm-m.mizmM$ixxi^ff:\^L. mi 
( c ) iz^-tJ: 0 izm^?>imi,zm.m^tix t 
fz. mi ( a ) - ( d ) iz^^if,mmm4^Kmm.mzi5 
v^T. ^mxmj^coi^xxii-mi. me 
( a ) , ( b ) t^-r i o t^a't^: Lxmrnth >r 

( a ) , ( b ) -cmmFg ] l^flJcO#'S;6^^«*& 
^tihKJ^m^ cue ( a ) , ( b ) -CtiaFtflsFi , 

c^mmwmmLxnmLx Lt.ozh ^i^mz^mx- 

[ 0 0 5 9 ] ^£7) j; a \<z—ycn±m\>z'mi<nmx'^'k 

■^m.^^^ ztxi -^<?^m.mwmzii\^xm^j:^wm.<^ 
Km^nmxi,mmm{zrs^xth . ttz. 

mxmit. i~5*ms-c3bD. t<{d:i~3 

[0 0 6 0 ] 4;^. 116 ( a) , (b)S.V|l7(a) 

~ ( d ) \>zm-i: 3 t±grj&tc1Smco»A»KiS&-^S£§ 

utimtii.wm^tLX\-^tam< . mm^mm-^^ 
ntthn—x-h-yxh x^^L. m-^j:':>x\^xh^<. — 

^S^t- 1 0 u^i^IAl. if S L < {i 5 0 xtmljlli. ^t(c*f t 
L<{±1 0 OAtml^JLh, *tSf4L<{i5 0 0/imI-:Jl± 

[006 1] t.tz. ±.m(^mmmmsamBmx'\i. ra 

m^m\-^x^w^nmfmM^^\^^ixhnmmm^^^ 
^^mt Lxm^Lfzm^fr^LfziiK ±mMmfmjM 
(Dmmmmi. vm\>zwiM^tvr . mux. us 
(a), {t>) {z^-fi.'jiizmBxh'^xi.^vK ms 

(a) Xli.. K)ibfmUK ±itS^RA*ffM-f-^:ft«=3 

2 Artt:. ^AaKgSRB ^mm-hnm 3 3 G<^%^if 
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WA^tLfz-m^mm.t^tL. hs (b) ti±. 

m\ ^7-.fis^R B . Rc ^Bm-^n^ ssg, 3 3 h 

cO^mK ft«3 2AF^t|llW±tffASn3tH«1=« 

[ 0 0 6 2 ] t/c, ±m^<7)mmm^tmx^commm 

£§Rb SrffM L;^d^JS:^ El 9 iz^-fX d tc, » 

[0063] ttz. ±m<^mmmmTii. mmcoKmm. 
^3 1 :b^-i^^zmm.^itfz^mmj^m-^i^3 ^ i osu 

jEifigm-^^s^jj^^^ji^tiK* (i.rT-ii5-5) mm 
p B « . sjEti 3 ' (^^^mx'^i^ L^mixmm-^w 3 

[0 0 64] t.fz. afL#:FsMW^MTPG^i. 3i-ilS$tL 
T#R]6£MS&*-^#:3tOSigP3C CH2 ( a ) 
tSi^SiXTV^I., ^yt. S[Ift^f#:FHfflcOMMTP 

6^i) <7^Kmfi^3 1 ^iattT«)£LT im^^o 
[0065] t.fz. Kl^m^3 ItLX. mt^ilML 

tms ( a ) , ( b ) {zm-i: 0 ^j:mB^cn^mm^ 

-^hhco^m.m'thm^^zii. iM4coRjtE#i3' 

3 It. sj&m 3 1 1 B&iB] t^m ■ nmcommi^mco 

rm3 5ttK ±T:&^izML^ti^ti^izM.^^ti 

xmf&^tix\^h. 

[ 0 0 6 6 ] ^fc. itOj; o t,zmmcoRm^M3 1 
t-ofz^mx^^Rf^M.i^c^m-^XK&^zi.iimto hi> 



(DX'h^o 
[0067] 

immmi {A)mmm 

^WMi^MMmt LX<?M^Mi±. Benzaldehyde/THF 
t MeMgBr/THF b ORJtE Srtf -1. t Of. El 1 2 
(a) , (b) tC5K-f-j; at:. 0. 9mo 1/1 
/y 'y h^l-) CO^yXT/kx't KOTHF?§M (Benzal 
dehyde/THF) , ^iffiTHF (THF) S.VO. 9mo 1/ 

F?t^I (MeMgBr/THF) i^tl^'tii^^-t^fz)sb<r)'^Vy 

i^^^ y-r ( SJESEfrffiifj^B ) 2 A , 2 B . 2 c t . ±art 
SS^?!Jfi!c-tl>R«3 2SV#AS&*ffM^i.P3«3 3 
A , 3 3 B ^*-f-SeSilM«Sit/hMjeSEK3 1 t ^^^ri. 
Xm^^ftX^-^h , ^rfc, THFJi, Benzaldehyde/THF 
eMgBr/THF t ORJCbt^M LT ^iS'ltt* 0 . SJtG 
tci; '9^§fLl.*BSc!|%>?)in'»3 3 B Wt^LT L4 ^ 

[0 0 68] R1^3 2{i, —^^>'Vy-J^°yy'2Ai,z 

m^^ix. immii'yvy'y7i^yr2Diz^^)NH,c 

1 aq. *^'ffi*&$nT^cOTS[M*^'K^5!La^-< ^6 0 ^: L 
T«lK§ix. n«3 3A{±. -SfM (WASP) 3 

3A-b^n«=3 2tT^ft*fASix, f«^^'Jyi^" 
4^°>'r2BtJ£g^§iX. 47t. R«3 3B{±, 
(JfAgP) 3 3B-btrn®3 3At:TtT(:ffA§#t, 
ffiSSr;>U >->^';n°>'r2Ct:tSMS^Ti/^^» -^LT. 
=S-R^3 2 0F^ffiH3 2 aS.t^"R^3 3 A, 3 3 BCOtt 
aiP33A-a, 33B-aimtli>mK^zm.m$tlX 

[0069] R^32, 33A, 3 3 B{i:MiXi>-X-ry 
ni^3 2{il^fl4mm, m56mm. R 
«3 3Aiirtf^2mm, m^3mm. R*3 3B{il^@ 
0. 6mm, ^mi. 6mmXh^. ttz. RW3 2, 
3 3 A, 3 3BCO-^e?[fPi:NH4C laqJiAgPtOraO 
KE«RRO;g$ii2m, NH4C l3,?±AgCT»Pii!lcO 
^^JJlHI^-f ye 0C0*S{ilmt|§S$^lTVi^, 

[0 07 0] i^U>'i^*^>-T2A~2D^f^t()S-ti:T, 
Benzaldehyde/THF. THF, MeMgBr/THF^ltXNH4 C 1 
^^ilW^iMO . 1 — 1. 0ml ( 5 U "/ F;l^) / 
m i nTWiTJ&S 1 I^ZiW^tX 3 O^mRmZ'^fzt 

i^.. Kmm^^s 1 izmmitM.i^ti^ij^-yfz. 

( B ) Jrt^flJ 

0 1 3 ( a ) , ( b ) ii±Mi±T^mcoimm.m.4^m.jii 

1 0 3 ^*^SI^*c7)KJi£:^MT-ab 0 . Ki^m 1 

0 3{±. Benzaldehyde/THFffl<7)R® 1 0 lAi:. MeMgBr 

AHFfflfOR'ff 1 0 1 B ^; , RW 1 0 1 A , 1 0 1 B<7)-^ 
'ifMT^mcDKim 10 2 h ^^^r;tT«jS$^iTV^ 
SJiG* 1 0 2{i:. HI 2 ( a ) . ( b ) tS^-T*^ 
BS«^j|Jt^Jt3&»3&^^^JtB'W3 2 t |5l«ic, Xy^yuxm 
■r-F^f54mm. 9\-&6mmXh^. ^:*3. El 1 2 

( a ) . ( b ) <^KiB&m<Dmmmmt m tmrnmrn^z 
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[007 1 ] .i<r)X5tcmmcx^ . 

A, 2C, 2 DSrf^ttJ^-tirT. Benzaldehyde/THF. MeM 
g]irm¥M/ N H 4 C 1 „ . & ^tl^timM 0 . 1 — 1 . 
0ml ( 5 'J U V /m i nT-Sj6B»fJS 1 0 3 tC-gt 

^tfzt^^ (ID ib±mtfz^mM(^mmm tmt^i^ 

RJ6?Ig& 1 0 3 affl* t-C t i o . 

(c) 

[0072] 

timicoKm^imz'^^^z\fq'^^ti^Ztt^j:K). KIE 
±»pLg&^ff5B!ct- .SSHj^^^^^ii-MT-S , 

izmMm^zmmLxnmLx Ltd^t ^mmx-^ . ± 
[oo73]s>^c.^2 (DK)mMifi^ 1 <^mm.mz 

[132 ] *^Bjco— llJfi?^®^: \.X<nUMmWiZ-r>\^X 

c?)^*«fig^^j^^«5tw^ri;f?iiii, ( b ) \m6m:m^ 
msm!<^mmm^^m^\.xif^-tmmit£mmmm. 
( c ) \t^^Mwm.>mm^<rmwm^^m^'Lx^-t 

[113 ] \^x<^mMwm^mMy. 

[05 ] ( a ) ( c ) \±^wm-mmmmh lxco 
mMm.wbK}m.m<D^mcDmmm^^tih±Lx^^ 
^m^j:mmmmx'hh. 

[06 ] ^^mco-mmmmt Lxcoifmm.mA-'Km^, 
m<^mm\^z-:)\.^x^.-tmxh o , ( a ) a^com^m 
^^m:kLx^^m^ff}^mmm. ( b ) ji^owspw 

[1217 ] ( a ) ~ ( d ) li^^mc^-mmmmb lxco 



ims ] ( a ) , ( b ) {i^^m^)-mmmmt lto 

[H9 ] ( a ) , ( b ) ii^m^cD-mimmt lto 

[010] :^mm-mmmmiz:^'^-iKm^ (^fm 
^m-^m co^mcommmmt:^±Lxm~tm:m^ 

mmmx-$)^, 

[011] ^^m(^-mmmmi,z:fy->t^^Kjs^ (Kmm. 

[012] 2|s^HB(7)-||Jtj^jtc^.;0-^KfE^aS.t^M 

m.wb^&mMi,z-:)\^x^^mxA o . ( a ) ti-ec?)^ 
jtB^fls^-^ ycom^m^mm. ( b ) ti^ossiaffl: 
4^^mBcrmmmf&^^-t^m^j:mmmmx'$, s . 

[013] *^Hf5c^-|IM^Jt:M^^i:bK^Ji: LXc^M 

M^isimm&v^mMmm4^Rmmmi,z-:>\-^x7jk-tmx-$i 
( a ) {i^oRj[isg£*7>f ycDm:m^j:^m. 

[014] (a), (b) {i^^O{iS/J^?Iifl ^fflU^til 

[015] (a), (b) itm^iowhm^i^m^^fzm. 
mmM.mmwcr^^m.^cr)mfS.iw^^m^mx$i:^. . 

[016] ^^*om/M^^fflv^fciIiiM^J6^Mc?)^ 

[^f^iOf^JBH] 
lA— ID ^>-i? 

2 A , 2 B , 2 C 4^ >'T ( SJEvj^^lBKj^a ) 
2D, 2H ^K^-T 

3, 3' 

4 ftM^S 

5 gi^cJi^ 

3 0 ^—i^y^ 

3 1 RjEiigg (mmmwhKmmm 

3 2, 3 3, 3 3 A— 3 3H yN°-fr 

3 2a, 5 0 a (±?jiifi#SrffM-r-g.affl) 

3 3a. 5 1a tttBiP 

3 3b, 51 ttttlSP 

3 3d WgPfi 

3 5 iaKli^WNMr 

50 »K 

6 0 mmm^y-^y 

Pa, Pb, Pfi , Ph^MT 
Ra 

Rb mxm^ 

Rr KJE« (SJSEMai) 

F ft ( m 1 c7)SJiG?m ) 
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33B Rc Rb 31 
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[05] [H7] [08] 
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(51)Int.C1.7 mmi-^ FI (##) 

C0 7C 33/22 C0 7C 33/22 

F^^— 4G075 AAOl AA52 AA63 BA06 BB02 
BB03 BB07 BD15 BD22 CA02 
CA03 DA02 DA12 EB21 EB27 
ECOl EC03 FA12 
4H006 AA02 AC22 AC41 BB15 BD81 
FC52 FEll 



